rheumatological, dental or otological symptoms. Infiltration may produce exophthalmos, and involve the skin, mucosm and vagina. The neurohypophysis, hypothalamus and adenohypophysis may become affected and cause diabetes insipidus and anterior pituitary and hypothalamic failure.
Differential Diagnosis
In practice, sputum-negative tuberculosis, sarcoidosis and fibrosing alveolitis seem to cause the most confusion, and in the elderly patient emphysema. Treatment This is unsatisfactory and difficult to assess since patients can improve spontaneously. In the acute phase corticosteroids are helpful. Pneumothorax is treated by chemical or surgical pleurodesis.
Prognosis
Of the original 12 patients reported by Lewis (1964) 5 are known to have died of their lung dis-ease, and several of the remainder are disabled by it. Individual patients may live 20 years or so with radiographic lung changes and lung biopsy proven cases have now been followed for over nine years. Dr 
Recent Advances in Brain Scanning
A considerable number of new developments with direct application to brain scanning have been reported in recent years. These have concerned all aspects, from the choice of radiopharmaceutical, to different types of detector and movement. There have also been some important advances in stationary detector systems, as well as in scan-data processing and in displays.
A great many radioactive substances have been described for brain scanning, some metabolically active, some quite inert; almost all seem to work, and to concentrate in lesions to the same extent. Furthermore, they all tend to be successful for certain types of lesion, and to miss others. It is obvious that the mechanism is, for the most part, very non-selective, but until it is understood it is difficult to approach the search for better tracers on any rational basis.
Both animal experiments and data from human cases show that no substance concentrates in brain lesionsthat is, reaches levels greater than the initial blood level-neither do the levels in brain tumours exceed those in most other parenchymatous body organs. Brain abnormalities are seen because of the extremely low level in the normal brainthe tracer levels in the brain usually being much lower than in any other body tissue.
At least three factors play an important role in the successful visualization ofbrain abnormalities. These are vascularity, the state of the blood-brain barrier, and the interstitial fluid space. Most tumours show considerably greater vascularity than normal brain, with the exception of some low grade astrocytomas (Cohn & Soiderer 1969 ). Nystr6m (1960 found by electron microscopy that the blood vessels in these lower-grade gliomas often appeared to be quite normal, and it is notable that these tumours are often missed on brain scanning. An intact blood-brain barrier is the single most important factor in preserving the low brain concentrations of the radiopharmaceuticals used for scanning. At the capillary level this is composed of the endothelial cells, the basement membrane and adjacent brain cells. Raimondi (1966) found abnormalities in the basement membrane in many examples of brain tumour as well as increased pinocytosis. As a Section ofRadiology result of the alteration in the blood-brain barrier there is very frequently an increase in the interstitial fluid space. Bakay et al. (1969) , reviewing ultrastructural appearances and relating these to positive or negative scans, could see no difference amongst the tumour cells themselves. However, with positive scans, the interstitial fluid space was considerably enlarged and contained flocculent proteinaceous material. This was seen both in the tumour and in surrounding oedematous brain. There was little or no flocculent material in the interstitial space of scannegative tumours, even though this space showed moderate enlargement: possibly the increased tissue fluid here is a plasma ultrafiltrate. It is also obviously an important factor that there is no lymphatic drainage in the brain.
A major advance in radiopharmaceuticals would be one that showed useful intracellular uptake in abnormal tissue. There is a little evidence, both direct and presumptive, that certain heavy metals, such as mercury and bismuth, are taken up to some extent by tumour cells. The level of mercury-labelled chlormerodrin remains low in muscle for some time and because of this it is probably the tracer of choice for examination of the posterior fossa and basal areas.
Tracer concentration in the overlying skull and scalp, of particular importance when there are high blood levels of activity at the optimum scanning time, have been measured (Oldendorf & lisaka 1969a) . The scalp concentration of 99mTc pertechnetate shortly after injection is about fifteen times that of the brain. With the low concentrations in normal brain this means that the skull and scalp contribute the major part of the observed count rate. Focusing collimators reduce this, but it still can be of the order of 25 % of the detected count rate. It is not widely appreciated that the normal skull, approximately 6 mm thick,will absorb over 20 % ofthe y radiation of 197Hg. This absorption falls to 15% for 99mTc energy, and is under 10% for "11mIn (Oldendorf & lisaka 1969b). It has even been suggested that 1251, whose low energy radiation is nearly 75 % absorbed by the skull, could be used in a two-isotope technique to subtract the superficial vascular contribution to the scan.
An important practical problem in brain scanning is caused by the inflexibility of many commercial scanners. Thus to obtain the correct plane for each scan, the patient may have to lie in an awkward and uncomfortable position. With a fixed horizontal scanning plane, the posteroanterior view usually presents the biggest problem, with the necessity to flex the neck while lying prone. In order to overcome these problems, we have developed, with J & P Engineering Ltd, a new type of scanner in which the machine scans in any required plane, the patient lying still in (Fig 1) . The twin heads can be rotated to any angle, and the scanning planes independently altered. The drive is by powerful stepping motors so that speed constancy at any angle is asswued, and the display is driven by similar motors. This means that there need be no mechanical connexion between the scanner and its display, which can be conviently piaced at table-top level nearby.
The display consists of twin cathode-ray tubes writing directly onto an X-ray film, to give a lifesize picture. Electronic circuitry allows the 'dot' on the tube screen to be altered in size and intensity, to evaluate different forms of photoscan. In addition to easy vertex scanning this machine also allows one more important form of scanning, introduced by Kuhl & Edwards (1964) . This is section scanning, in which multiple single line scans are performed around the head at the preselected level. The superimposition of all these line scans results in a scan picture of a section of the brain. Thus deep-lying lesions can be visualized without interference from more active overlying structures. Kuhl & Sanders (1970) have recently reported that this technique is extremely useful for visualizing abnormal foci on or near the base of the skulla notoriously difficult situation normally; and that only for superficial lesions, especially in the parasagittal region, is the normal vertex scan superior.
We have not yet had sufficient practical clinical experience from our machine to give any critical appraisal of the performance of our new scanner, but preliminary results have been most encouraging. Claude Bernard (1865) divided medicine into physiology, pathology and therapeutics. The subject of this discussion is the use of electromagnetic radiation in the physiology, pathology and therapy of disorders of the kidneys in vivo, that is the relationship between renography, intravenous pyelography and radiotherapy. Advances in the latter two disciplines will not be considered. The advances in renography have been technical, conceptual and clinical.
If a radiation detector is placed over the region of a kidney and an intravenous injection of radioactive material, usually 1311-Hippuran is given, the record of the variation with time of the quantity of radioactivity in the field of view of the detector is called a renogram. The renogram is a composite curve. One component is the curve representing the variations with time of the quantity of Hippuran in the kidney, the kidney curve. The other component is the blood background curve. This represents the variations with time of the quantity of Hippuran in nonrenal tissue in the renal environment in the field of view of the detector over the region of the kidney. The kidney curve accurately reflects some aspects of renal physiology and allows the precise quantitation of individual renal function. A technical advance in renography is the derivation of corrected renograms that are close approximations to kidney curves, by the method of computer-assisted blood background subtraction (CABBS), using either a digital computer or analog computer elements (Brown & Britton 1969a , Britton & Brown 1968 . Although it has been suggested (Pederson & Poulsen 1967 , Kooman et al. 1969 , Farmelant et al. 1970 ) that direct subtraction of the unmodified blood clearance curve from the composite renogram is satisfactory, this is not so in our experience. The mean subtraction factors for the last 100 CABBS renograms were 0 89 with a standard deviation of 0 39, and 1-03 with a standard deviation of 0-42, for the left and right kidney regionis respectively. The mean value for the ratio of the subtraction factors left/right was 0-88 with a standard deviation of 0-29. Thus large errors may be introduced by not using radioiodinated human serum albumin to calibrate the blood clearance curve, and this has been confirmed in a study of 1311-Hippuran renography using the gamma camera (M Short & H Glass 1970, personal communication) .
CABBS renography gives a record of the variation with time of Hippuran in each kidney. What insight into renal physiclogy does that give? The kidney curve derived from the renogram may be thought of as representing a statistical assessment of the integrated functions of all the nephrons of each kidney in terms of their ability to handle injected Hippuran. Intravenous pyelography, in contrast to renography, identifies groups of nephrons not divided up according to their functional characteristics, but rather according to their anatomical positions in the kidney and into cortex and medulla. Thus the information obtained by pyelography concerns the pathology of the kidney rather than its physiology. Before any simple alternative was available it was necessary to attempt to assess renal function by intravenous pyelography. Saxton (1969) has recently set out the disadvantages of using intravenous pyelography to assess renal function. For example, triiodinated contrast media give good pictures even in the presence of impaired renal function and the density of contrast is a poor guide to function due to the differences in tissue backgrounds. The modern radiologist is giving greater consideration to the function of the organs that he demonstrates so precisely. How long will he continue to be satisfied with the partial investigation of each kidney using only one of these two complementary techniques?
The fundamental physiological parameters that can be obtained by renography are: the relative rates of uptake of Hippuran by the two kidneys; the relative rates of removal of Hippuran from the two kidneys; and the spectrum of times of transit of Hippuran through each kid.iey. Calculation of the proportion of Hippuran taken up by one kidney as a percentage of the total Hippuran uptake allows rigorous quantitation of the percentage contribution of one kidney to total effective renal plasma flow (Brown & Britton 1969b) . Comparison of the rates of removal of Hippuran can te made by calculating the removal ,Present address: St Mary's Hospital Meeical Sclhcol, London W2
